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(54) ELECTRONIC DEVICE

(567)  An electronic device has a primary coil 10; a
secondary coil 20 disposed to face the primary coil 10;
a coil sealing part 50 sealing the primary coil 10 and the
secondary coil 20 and being made of sealing resin; a
primary-side electronic element 110 electrically connect-
ed to the primary coil 10; and a secondary-side electronic
element 210 electrically connected to the secondary coil
20. The primary-side electronic element 110 is provided
on a primary-side extension part 60 extending from the
primary coil 10 to an outside of the coil sealing part 50,
or the secondary-side electronic element210 is provided
on a secondary-side extension part 70 extending from
the secondary coil 20 to an outside of the coil sealing
part 50.
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Description
Technical Field

[0001] The present invention relates to an electronic
device that has a primary coil and a secondary coil.

Background Art

[0002] Conventionally, in an electronic device that has
a primary coil and a secondary coil, an insulating sheet
has been generally provided between wiring lines that
constitute each of the coils, in order to maintain electrical
insulation in each of the coils. However, in a case where
such aninsulating sheet is provided, a space is inevitably
formed between insulating sheets, and therefore there
is a problem of a reduction in thermal conductivity. JP
2014-56868 A has proposed that heat dissipation is se-
cured by using resin having satisfactory thermal conduc-
tivity. However, from the viewpoint of heat dissipation,
this cannot be said to be sufficient yet.

[0003] Furthermore, conventionally, it has been pro-
posed that a coil is sealed with resin, as disclosed in JP
05-283247. However, it has been only proposed that one
coil is simply sealed with resin.

[0004] Furthermore, conventionally, in a DC-CD con-
verter, a primary-side mode, a transformer, and a sec-
ondary-side module are independent of each other, and
due to constraints on a size of the transformer or a posi-
tional relationship of the transformer, a wring length be-
tween respective modules increases, and a size increas-
es.

SUMMARY OF INVENTION
PROBLEM TO BE SOLVED BY INVENTION

[0005] The present invention provides an aspect that
enables an increase in thermal conductivity and en-
hancement of heat dissipation, and enables a reduction
in wiring length and a reduction in size in an electronic
device that has a primary coil and a secondary coil.

MEANS FOR SOLVING PROBLEM
[Concept 1]
[0006] An electronic device may comprise:

a primary coil;

a secondary coil disposed to face the primary coil;
a coil sealing part sealing the primary coil and the
secondary coil and being made of sealing resin;

a primary-side electronic element electrically con-
nected to the primary coil; and

asecondary-side electronic element electrically con-
nected to the secondary coil, wherein

the primary-side electronic element may be provided
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on a primary-side extension part extending from the
primary coil to an outside of the coil sealing part, or
the secondary-side electronic element may be pro-
vided on a secondary-side extension part extending
from the secondary coil to an outside of the coil seal-
ing part.

[Concept 2]

[0007] In the electronic device according to concept 1,
the primary-side electronic element may be provided on
the primary-side extension part extending from the pri-
mary coil to the outside of the coil sealing part, and

the secondary-side electronic element may be provided
on the secondary-side extension part extending from the
secondary coil to the outside of the coil sealing part.

[Concept 3]

[0008]
or2,
the primary-side electronic element may have a primary-
side first electronic element, a primary-side connecting
body provided on the primary-side first electronic ele-
ment, and a primary-side second electronic element pro-
vided on the primary-side connecting body.

In the electronic device according to concept 1

[Concept 4]

[0009] In the electronic device according to any one of
concepts 1 to 3,

the secondary-side electronic element may have a sec-
ondary-side first electronic element, a secondary-side
connecting body provided on the secondary-side first
electronic element, and a secondary-side second elec-
tronic element provided on the secondary-side connect-
ing body.

[Concept 5]

[0010] In the electronic device according to any one of
concepts 1 to 4,

the primary coil may have a first coil and a second coil
coupled to the first cail.

[Concept 6]

[0011] In the electronic device according to concept 5,
the primary coil may be made from a lead frame.

[Concept 7]

[0012] In the electronic device according to any one of
concepts 1 to 6,

the primary-side electronic element may be provided on
the primary-side extension part extending from the pri-
mary coil to the outside of the coil sealing part, and
afirst bent part may be provided between the coil sealing
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part and the primary-side electronic element, and in the
primary-side extension part.

[Concept 8]

[0013] Inthe electronic device according to any one of
concepts 1 to 7,

the secondary-side electronic element may be provided
on the secondary-side extension part extending from the
secondary coil to the outside of the coil sealing part,

a second bent part may be provided between the coill
sealing part and the secondary-side electronic element,
and in the secondary-side extension part.

[Concept 9]

[0014] In the electronic device according to any one of
concepts 1 to 8,

the primary-side electronic element may be provided on
the primary-side extension part extending from the pri-
mary coil to the outside of the coil sealing part, and
afirst bent part may be provided between the coil sealing
part and the primary-side electronic element, and in the
primary-side extension part.

the secondary-side electronic element may be provided
on the secondary-side extension part extending from the
secondary coil to the outside of the coil sealing part,

a second bent part may be provided between the coll
sealing part and the secondary-side electronic element,
and in the secondary-side extension part,

a primary-side sealing part sealing the primary-side elec-
tronic element may be provided,

asecondary-side sealing part sealing the secondary-side
electronic element may be provided, and

a back surface of the coil sealing part, a back surface of
the primary-side sealing part, and a back surface of the
secondary-side sealing part may be able to abut onto a
cooling body.

EFFECT OF INVENTION

[0015] As an aspect of the present invention, in a case
where an aspect in which the primary-side electronic el-
ement is provided on the primary-side extension part ex-
tending from the primary coil to an outside of the coill
sealing part; or the secondary-side electronic element is
provided on the secondary-side extension part extending
from the secondary coil to the outside of the coil sealing
part has been employed, wiring length can be reduced,
and a size can be reduced.

[0016] As an aspect of the present invention, in a case
where an aspect in which the coil sealing part sealing the
primary coil and the secondary coil and being made of
sealing resin is provided has been employed, an insulat-
ing sheet that has been conventionally used does not
need to be provided, and as a result, a space that is
inevitably formed between insulating sheets can be elim-
inated. Therefore, thermal conductivity can be increased,
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and heat dissipation can be enhanced.
BRIEF DESCRIPTION OF DRAWINGS
[0017]

Fig. 1 is a plan view illustrating a state before an
electronic device that can be used in a first embod-
iment of the present invention is separated from a
lead frame.

Fig. 2 is a plan view illustrating a state before the
electronic device that can be used in the first em-
bodiment of the present invention is separated from
the lead frame, and is a plan view illustrating an as-
pect in which a primary-side connecting body and a
secondary-side connecting body are provided.

Fig. 3 is aplan view thatillustrates a coil sealing part,
a primary-side sealing part, and a secondary-side
sealing part that can be used in the first embodiment
of the present invention, and corresponds to Fig. 1.
Fig. 4 is a perspective view illustrating a primary coil,
a secondary coil, and the like that can be used in the
first embodiment of the present invention.

Fig. 5 is a side view illustrating the primary coil and
the secondary coil that can be used in the first em-
bodiment of the present invention.

Fig. 6 is a side sectional view illustrating a primary-
side electronic element and a secondary-side elec-
tronic element that can be used in the first embodi-
ment of the present invention.

Fig. 7 is a side sectional view illustrating another as-
pect of the primary-side electronic element and the
secondary-side electronic element that can be used
in the first embodiment of the present invention.
Fig. 8 is a perspective view illustrating an aspect on
a side of a first electronic module that can be used
in the first embodiment of the present invention.
Fig. 9 is a perspective view illustrating an aspect on
a side of a second electronic module that can be
used in the first embodiment of the presentinvention.
Fig. 10 is a side view illustrating a relationship be-
tween the coil sealing part, the primary-side sealing
part, and the secondary-side sealing part, and a cool-
ing body that can be used in the first embodiment of
the present invention.

Fig. 11 is a side view illustrating a relationship be-
tween the coil sealing part and a core that can be
used in the first embodiment of the present invention.
Fig. 12 is a side view illustrating a primary-side elec-
tronic element and a primary-side connecting body
that can be used in a second embodiment of the
present invention.

Fig. 13 is a side view illustrating a secondary-side
electronic element and a secondary-side connecting
body that can be used in a third embodiment of the
present invention.

Fig. 14 is a side view illustrating a relationship be-
tween a coil sealing part, a primary-side sealing part,
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and a secondary-side sealing part, and a cooling
body that can be used in a fourth embodiment of the
present invention.

Fig. 15 is a side view illustrating a relationship be-
tween a coil sealing part, a primary-side sealing part,
and a secondary-side sealing part, and a cooling
body that can be used in a fifth embodiment of the
present invention.

Fig. 16 is a side view illustrating a relationship be-
tween a coil sealing part, a primary-side sealing part,
and a secondary-side sealing part, and a cooling
body that can be used in a sixth embodiment of the
present invention.

Fig. 17 is a plan view illustrating an example of a
disposition aspect of a primary-side sealing part and
a secondary-side sealing part that can be used in an
embodiment of the present invention.

EMBODIMENT OF INVENTION
First Embodiment
<<Configuration>>

[0018] In the present embodiment, "one side" means
an upper side in Fig. 5, and "another side" means a lower
side in Fig. 5. An upward or downward direction in Fig.
5isreferredto as a "first direction", a leftward or rightward
direction is referred to as a "second direction", and direc-
tions of front and reverse sides of paper are referred to
as a "third direction". An in-plane direction including the
second direction and the third direction is referred to as
a "plane direction", and it is referred as a "plan view"
when viewed from the one side.

[0019] As illustrated in Fig. 1, an electronic device ac-
cording to the present embodiment may have a primary
coil 10, a secondary coil 20 disposed to face the primary
coil 10, a coil sealing part 50 (see Fig. 3) sealing the
primary coil 10 and the secondary coil 20 and being made
of sealing resin, a primary-side electronic element 110
electrically connected to the primary coil 10, and a sec-
ondary-side electronic element 210 electrically connect-
ed to the secondary coil 20. The primary coil 10 may be
constituted of a lead frame. A thickness of the secondary
coil 20 may be greater than a thickness of the primary
coil 10.

[0020] As illustrated in Fig. 4, the primary-side elec-
tronic element 110 may be provided on a primary-side
extension part 60 that extends from the primary coil 10
to an outside of the coil sealing part 50. The secondary-
side electronic element 210 may be provided on a sec-
ondary-side extension part 70 that extends from the sec-
ondary coil 20 to the outside of the coil sealing part 50.
[0021] As illustrated in Fig. 3, the primary-side elec-
tronic element 110 may be sealed with a primary-side
sealing part 150. The primary-side sealing part 150 may
be constituted of primary-side sealing resin. The second-
ary-side electronic element 210 may be sealed with a
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secondary-side sealing part 250. The secondary-side
sealing part 250 may be constituted of secondary-side
sealing resin. The primary-side sealing resin and the sec-
ondary-side sealing resin may be constituted of the same
resin material, or may be constituted of resin materials
that are different from each other.

[0022] As illustrated in Fig. 6, a primary-side first elec-
trode (for example, a source electrode) 111 and a prima-
ry-side second electrode (for example, a gate electrode)
112 may be provided on one surface of the primary-side
electronic element 110, and a primary-side third elec-
trode (for example, a drain electrode) 113 may be pro-
vided on another surface of the primary-side electronic
element 110. The primary-side first electrode 111 and
the primary-side conductor layer 130 may be connected
via a primary-side first connector 116 (see Fig. 1) and a
conductive adhesive (notillustrated) such as solder. The
primary-side second electrode 112 and the primary-side
conductor layer 130 may be connected via a primary-
side second connector 117 (see Fig. 1) and a conductive
adhesive such as solder. The primary-side third electrode
113 and the primary-side conductor layer 130 may be
connected via a conductive adhesive such as solder. Fur-
thermore, as illustrated in Fig. 7, the primary-side first
electrode 111 may be provided on one surface of the
primary-side electronic element 110, and the primary-
side second electrode 112 may be provided on another
surface of the primary-side electronic element 110.
[0023] As illustrated in Fig. 7, a secondary-side first
electrode 211 may be provided on one surface of the
secondary-side electronic element 210, and a second-
ary-side second electrode 212 may be provided on an-
other surface of the secondary-side electronic element
210. The secondary-side first electrode 211 and the sec-
ondary-side conductor layer 230 may be connected via
a secondary-side first connector and a conductive adhe-
sive such as solder. Furthermore, as illustrated in Fig. 6,
the secondary-side first electrode (for example, a source
electrode) 211 and the secondary-side second electrode
(for example, a gate electrode) 212 may be provided on
one surface of the secondary-side electronic element
210, and a secondary-side third electrode (for example,
a drain electrode) 213 may be provided on another sur-
face of the secondary-side electronic element 210. The
secondary-side third electrode 213 and the secondary-
side conductor layer 230 may be connected via a con-
ductive adhesive such as solder.

[0024] As illustrated in Fig. 8, a first electronic module
100 may have a primary-side substrate 120, a plurality
of primary-side conductor layers 130 that is provided on
one surface of the primary-side substrate 120, and a pri-
mary-side electronic element 110 thatis provided on one
surface of the primary-side conductor layer 130. The pri-
mary-side electronic element 110, a surface on one side
of the primary-side substrate 120, and a surface on the
one side of the primary-side conductor layer 130 may be
sealed with the primary-side sealing part 150 (see Fig. 3).
[0025] Asillustratedin Fig. 9, a second electronic mod-
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ule 200 may have a secondary-side substrate 220, a plu-
rality of secondary-side conductor layers 230 that is pro-
vided on one surface of the secondary-side substrate
220, and a secondary-side electronic element 210 that
is provided on one surface of the secondary-side con-
ductor layer 230. The secondary-side electronic element
210, a surface on the one side of the secondary-side
substrate 220, and a surface on the one side of the sec-
ondary-side conductor layer 230 may be sealed with the
secondary-side sealing part 250.

[0026] As illustrated as two primary-side electronic el-
ements 110 on a left-hand side in Fig. 8, the primary-side
electronic element 110 may be provided on each of the
one side and another side of the primary-side extension
part 60. As an example, a primary-side first electrode (for
example, a source electrode) 111 of a primary-side elec-
tronic element 110 that is located on the other side of the
primary-side extension part 60 and a primary-side third
electrode (for example, a drain electrode) 113 of a pri-
mary-side electronic element 110 that is located on the
one side of the primary-side extension part 60 may be
electrically connected by the primary-side extension part
60.

[0027] As illustrated as a primary-side electronic ele-
ment 110 on a leftmost side and a primary-side electronic
element 110 on a rightmost side in Fig. 8, a primary-side
connecting body 190 that connects a plurality of primary-
side electronic elements 110 that is provided on the one
side of the primary-side extension part 60 may be pro-
vided. As an example, primary-side first electrodes (for
example, source electrodes) 111 of a plurality of primary-
side electronic elements 110 that is located on the one
side of the primary-side extension part 60 may be elec-
trically connected by the primary-side connecting body
190.

[0028] A plurality of primary-side electronic elements
110 may be provided, and from among the plurality of
primary-side electronic elements 110, one primary-side
electronic element 110 or two or more primary-side elec-
tronic elements 110 may be provided on the primary-side
extension part 60 via a conductive adhesive such as sol-
der, and the remaining primary-side electronic elements
110 may be provided on the primary-side substrate 120
via a conductive adhesive such as solder. In the aspect
illustrated in Fig. 8, a primary-side electronic element 110
on a leftmost side and a primary-side electronic element
110 on arightmost side are provided on the primary-side
extension part 60, and two primary-side electronic ele-
ments 110 in the middle are provided on primary-side
conductor layers 130 that are provided on the primary-
side substrate 120.

[0029] Asillustrated in Fig. 9, the secondary-side elec-
tronic element 210 may be provided on each of the one
side and the other side of the secondary-side extension
part 70. As an example, a secondary-side first electrode
(for example, a source electrode) 211 of a secondary-
side electronic element 210 that is located on the other
side of the secondary-side extension part 70 and a sec-
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ondary-side third electrode (for example, a drain elec-
trode) 213 of a secondary-side electronic element 210
that is located on the one side of the secondary-side ex-
tension part 70 may be electrically connected by the sec-
ondary-side extension part 70. A protrusion part 71 may
be provided on the other side of the secondary-side ex-
tension part 70, and the protrusion part 71 may be con-
nected to an electrode 211 or 212 of the secondary-side
electronic element 210. As illustrated in Fig. 8, the pri-
mary-side extension part 60 may also have a protrusion
part 61. Then, this protrusion part 61 may be connected
to an electrode 111 or 112 of the primary-side electronic
element 110.

[0030] As illustrated in Fig. 9, a secondary-side con-
necting body 290 that connects a plurality of secondary-
side electronic elements 210 that is provided on the one
side of the secondary-side extension part 70 may be pro-
vided. As an example, secondary-side first electrodes
(for example, source electrodes) 211 of a plurality of sec-
ondary-side electronic elements 210 that is located on
the one side of the secondary-side extension part 70 may
be electrically connected by the secondary-side connect-
ing body 290. A protrusion part 291 may be provided on
the other side of the secondary-side connecting body
290, and the protrusion part 291 may be connected to
the electrode 211 or 212 of the secondary-side electronic
element 210. Furthermore, as illustrated in Fig. 8, a pro-
trusion part 191 may be provided on the other side of the
primary-side connecting body 190, and the protrusion
part 191 may be connected to the electrode 111 or 112
of the primary-side electronic element 110.

[0031] A plurality of secondary-side electronic ele-
ments 210 may be provided, and from among the plurality
of secondary-side electronic elements 210, one second-
ary-side electronic element 210 or two or more second-
ary-side electronic elements 210 may be provided on the
secondary-side extension part 70, and the remaining
secondary-side electronic elements 210 may be provid-
ed on the secondary-side substrate 220. In the aspect
illustrated in Fig. 9, two secondary-side electronic ele-
ments 210 are provided on the secondary-side extension
part 70, and two secondary-side electronic elements 210
are provided on secondary-side conductor layers 230
that are provided on the secondary-side substrate 220.
[0032] As illustrated in Fig. 3, the primary coil 10 may
have a first coil 10a and a second coil 10b coupled to the
first coil 10a. The second coil 10b may be provided on
the one side of the first coil 10a, and the first coil 10a and
the second coil 10b may be coupled by a connecting part
19 that extends along a first direction and has a linear
shape. The connecting part 19 does not need to be com-
pletely parallel to the first direction, and may be inclined
with respect to the first direction. An aspect of "extending
along the first direction" also includes an aspect of ex-
tending to be inclined with respect to the first direction,
as described above. The secondary coil 20 may be pro-
vided on the one side of the second coil 10b.

[0033] The first coil 10a and the second coil 10b of the
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primary coil 10 may have the same number of turns, or
may have numbers of turns that are different from each
other. As an example, each of the numbers of turns of
the first coil 10a and the second coil 10b of the primary
coil 10 may be 5. The number of turns of the secondary
coil 20 may be 1, or may be 2 or more. The number of
turns of the secondary coil 20 may be less than 1, and
the secondary coil 20 may have an aspect of not being
wound one turn.

[0034] As illustrated in Fig. 11, a core 500 that passes
through the primary coil 10 and the secondary coil 20
may be provided. The core 500 may have a leg part 510,
and the leg part 510 may be provided to pass through an
opening part 51 that is provided in the coil sealing part
50. The leg part 510 of the core 500 may be provided to
abut onto an inner peripheral surface of the coil sealing
part 50. An outer peripheral part of the core 500 may be
provided to cover an outer periphery of the coil sealing
part 50.

<<Effects>>

[0035] Next, an example of operations or effects ac-
cording to the present embodiment having the configu-
ration described above is described. All of the aspects
described in the "Effects" can be employed in the con-
figuration described above.

[0036] Inthe presentembodiment, asillustrated in Fig.
1, in a case where an aspect in which the primary-side
electronic element 110 is provided on the primary-side
extension part 60 that extends from the primary coil 10
to an outside of the coil sealing part 50 has been em-
ployed, wiring length can be reduced, and a size of the
electronic device can be reduced.

[0037] Similarly, in a case where an aspect in which
the secondary-side electronic element 210 is provided
on the secondary-side extension part 70 that extends
from the secondary coil 20 to the outside of the coil seal-
ing part 50 has been employed, wiring length can be re-
duced, and the size of the electronic device can be re-
duced.

[0038] As shown in Fig. 3, in a case where an aspect
in which the coil sealing part 50 sealing the primary coil
10 and the secondary coil 20 and being made of sealing
resin is provided has been employed, an insulating sheet
that has been conventionally used does not need to be
provided, and as aresult, a space thatis inevitably formed
between insulating sheets can be eliminated. Therefore,
thermal conductivity can be increased, and heat dissipa-
tion can be enhanced.

[0039] AsillustratedinFig. 1,inacasewhere anaspect
in which the primary coil 10 and the primary-side exten-
sion part 60 that extends to an inside of the primary-side
sealing part 150 are integrated has been employed, there
is an advantage in which a member in which the primary
coil 10 and the primary-side extension part 60 are inte-
grated can be easily manufactured, by forming the pri-
mary coil 10 and the primary-side extension part 60 in a
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member such as a lead frame and removing an unnec-
essary portion. The primary-side extension part 60 may
have a primary-side first extension part 60a, and a pri-
mary-side second extension part 60b that is located on
the one side relative to the primary-side first extension
part 60a. In the aspect illustrated in Fig. 4, the first coil
10a of the primary coil 10 and the primary-side first ex-
tension part 60a are constituted of a lead frame, and a
member in which the first coil 10a and the primary-side
first extension part 60a are integrated can be formed by
removing an outer frame of the lead frame. The second
coil 10b of the primary coil 10 and the primary-side sec-
ond extension part 60b that is provided on the one side
relative to the primary-side first extension part 60a may
be constituted of a lead frame. In this case, by removing
an outer frame of the lead frame, a member in which the
second coil 10b and the primary-side second extension
part 60b are integrated can be formed.

[0040] Inacase where an aspectin which the second-
ary coil 20 and the secondary-side extension part 70 ex-
tending to the inside of the secondary-side sealing part
250 are integrated has been employed, a member in
which a next coil and the secondary-side extension part
70 are integrated can be easily manufactured, by forming
the secondary coil 20 and the secondary-side extension
part 70 in a member such as a lead frame and removing
an unnecessary portion.

[0041] AsillustratedinFig. 10, a cooling body 350 such
as a heat sink may be provided on another surface (a
back surface) of the coil sealing part 50, another surface
(aback surface) of the primary-side sealing part 150, and
another surface (a back surface) of the secondary-side
sealing part 250. In a case where such an aspect has
been employed, there is an advantage in which the coil
sealing part 50, the primary-side sealing part 150, and
the secondary-side sealing part 250 can be cooled down
by the cooling body 350.

Second Embodiment

[0042] Next, a second embodiment of the present in-
vention is described.

[0043] Inthe presentembodiment, as illustrated in Fig.
12, an aspect in which the primary-side electronic ele-
ment 110 has a primary-side first electronic element
110a, a primary-side connecting body 115 that is provid-
ed on the primary-side first electronic element 110a, and
a primary-side second electronic element 110b that is
provided on the primary-side connecting body 115is em-
ployed. The other configuration is similar to a configura-
tion in the first embodiment, and all of the aspects de-
scribed in the first embodiment can be employed. The
members described in the first embodiment are de-
scribed by using the same reference signs.

[0044] The primary-side first electronic element 110a
of the primary-side electronic element 110 may be pro-
vided on the primary-side extension part 60 via a con-
ductive adhesive such as solder. The conductive adhe-
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sive such as solder may also be provided between the
primary-side first electronic element 110a and the prima-
ry-side connecting body 115 and between the primary-
side connecting body 115 and the primary-side second
electronic element 110b.

[0045] In the present embodiment, the primary-side
electronic element 110 may only be provided on the one
side of the primary-side extension part 60 (See a primary-
side electronic element 110 on a rightmost side in Fig.
8. This primary-side electronic element 110 changes to
an aspect having the primary-side first electronic element
1104, the primary-side connecting body 115, and the pri-
mary-side second electronic element 110b.). However,
such an aspect is not restrictive, and the primary-side
electronic element 110 may only be provided on the other
side of the primary-side extension part 60. Furthermore,
the primary-side electronic element 110 may be provided
on both the one side and the other side of the primary-
side extension part 60 (See two primary-side electronic
elements 110 on a left-hand side in Fig. 8. Each of these
two primary-side electronic elements 110 changes to an
aspect having the primary-side first electronic element
1104, the primary-side connecting body 115, and the pri-
mary-side second electronic element 110b.).

Third Embodiment

[0046] Next, a third embodiment of the present inven-
tion is described.

[0047] Inthe presentembodiment, asillustrated in Fig.
13, an aspect in which the secondary-side electronic el-
ement 210 has a secondary-side first electronic element
210a, a secondary-side connecting body 215 that is pro-
vided on the secondary-side first electronic element
210a, and a secondary-side second electronic element
210b that is provided on the secondary-side connecting
body 215 is employed. The other configuration is similar
to a configuration in the first embodiment or the second
embodiment, and all of the aspects described in each of
the embodiments described above can be employed.
The members described in each of the embodiments de-
scribed above are described by using the same reference
signs.

[0048] The secondary-side first electronic element
210a of the secondary-side electronic element 210 may
be provided on the secondary-side extension part 70 via
a conductive adhesive such as solder. The conductive
adhesive such as solder may also be provided between
the secondary-side first electronic element 210a and the
secondary-side connecting body 215 and between the
secondary-side connecting body 215 and the secondary-
side second electronic element 210b.

[0049] Inthe presentembodiment, the secondary-side
electronic element 210 may only be provided on the one
side of the secondary-side extension part 70. However,
such an aspect is not restrictive, and the secondary-side
electronic element 210 may only be provided on the other
side of the secondary-side extension part 70. Further-
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more, the primary-side electronic element 110 may be
provided on both the one side and the other side of the
primary-side extension part 60 (See two secondary-side
electronic elements 210 on a left-hand or right-hand side
in Fig. 9. Each of these two secondary-side electronic
elements 110 changes to an aspect having the second-
ary-side first electronic element 210a, the secondary-
side connecting body 215, and the secondary-side sec-
ond electronic element 210b.) .

Fourth Embodiment

[0050] Next, afourthembodiment of the presentinven-
tion is described.

[0051] As illustrated in Fig. 14, in the present embod-
iment, an aspect in which a first bent part 310 is provided
in the primary-side extension part 60 between the coil
sealing part 50 and the primary-side sealing part 150 is
employed. The other configuration is similar to a config-
uration in the first embodiment to the third embodiment,
and all of the aspects described in each of embodiments
can be employed. The members described in each of
embodiments are described by using the same reference
signs.

[0052] According to the present embodiment, the coil
sealing part 50 and the secondary-side sealing part 250
can be disposed along a plane direction, and the primary-
side sealing part 150 can be disposed along a direction
that is bent by a predetermined angle (for example, 60
degrees, 90 degrees, 120 degrees, or the like) with re-
spect to the plane direction. Therefore, a size in a certain
plane direction can be reduced.

[0053] Furthermore, such bending enables a reduction
in an influence of noise or the like generated in the pri-
mary-side electronic element 110 sealed with the prima-
ry-side sealing part 150 on the secondary-side electronic
element 210 sealed with the secondary-side sealing part
250, and also enables a reduction in an influence of noise
or the like generated in the secondary-side electronic el-
ement 210 on the secondary-side electronic element210
sealed with the primary-side sealing part 150.

[0054] In the present embodiment, similarly, the cool-
ing body 350 such as a heat sink may be provided on
the back surface of the coil sealing part 50, the back
surface of the primary-side sealing part 150, and the back
surface of the secondary-side sealing part 250. In a case
where such an aspect has been employed, there is an
advantage in which the coil sealing part 50, the primary-
side sealing part 150, and the secondary-side sealing
part 250 can be cooled down by the cooling body 350.

Fifth Embodiment

[0055] Next, a fifth embodiment of the present inven-
tion is described.

[0056] As illustrated in Fig. 15, in the present embod-
iment, an aspect in which a second bent part 320 is pro-
vided in the secondary-side extension part 70 between
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the coil sealing part 50 and the secondary-side sealing
part 250 is employed. The other configuration is similar
to a configuration in the first embodiment to the third em-
bodiment, and all of the aspects described in each of the
embodiments can be employed. The members described
in each of the embodiments are described by using the
same reference signs.

[0057] Accordingtothe presentaspect, the coil sealing
part 50 and the primary-side sealing part 150 can be dis-
posed along a plane direction, and the secondary-side
sealing part 250 can be disposed along a direction that
is bent by a predetermined angle (for example, 60 de-
grees, 90 degrees, 120 degrees, or the like) with respect
to the plane direction. Therefore, a size in a certain plane
direction can be reduced.

[0058] Furthermore, such bending enables a reduction
in an influence of noise or the like generated in the pri-
mary-side electronic element 110 sealed with the prima-
ry-side sealing part 150 on the secondary-side electronic
element 210 sealed with the secondary-side sealing part
250, and also enables a reduction in an influence of noise
or the like generated in the secondary-side electronic el-
ement 210 on the secondary-side electronic element 210
sealed with the primary-side sealing part 150.

[0059] In the present embodiment, similarly, the cool-
ing body 350 such as a heat sink may be provided on
the back surface of the coil sealing part 50, the back
surface of the primary-side sealing part 150, and the back
surface of the secondary-side sealing part 250. In a case
where such an aspect has been employed, there is an
advantage in which the coil sealing part 50, the primary-
side sealing part 150, and the secondary-side sealing
part 250 can be cooled down by the cooling body 350.

Sixth Embodiment

[0060] Next, a sixth embodiment of the present inven-
tion is described.

[0061] As illustrated in Fig. 16, in the present embod-
iment, an aspect in which the first bent part 310 is pro-
vided in the primary-side extension part 60 between the
coil sealing part 50 and the primary-side sealing part 150
and the second bent part 320 is provided in the second-
ary-side extension part 70 between the coil sealing part
50 and the secondary-side sealing part 250 is employed.
The other configuration is similar to a configuration in the
first embodiment to the third embodiment, and all of the
aspects described in each of embodiments can be em-
ployed. The members described in each of embodiments
are described by using the same reference signs.
[0062] According to the present embodiment, the coil
sealing part 50, the primary-side sealing part 150, and
the secondary-side sealing part 250 can be respectively
disposed along plane directions that are different from
each other. Furthermore, the primary-side sealing part
150 and the secondary-side sealing part 250 can also be
disposed in such a way that respective back surfaces
face each other. The coil sealing part 50 and the primary-
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side sealing part 150 may be disposed to be bent by a
first angle (for example, 60 degrees, 90 degrees, 120
degrees, or the like) with respect to each other, and the
coil sealing part 50 and the secondary-side sealing part
250 may be disposed to be bent by a second angle (for
example, 60 degrees, 90 degrees, 120 degrees, or the
like) with respect to each other.

[0063] In the present embodiment, similarly, the cool-
ing body 350 such as a heat sink may be provided on
the back surface of the coil sealing part 50, the back
surface of the primary-side sealing part 150, and the back
surface of the secondary-side sealing part 250. In a case
where such an aspect has been employed, there is an
advantage in which the coil sealing part 50, the primary-
side sealing part 150, and the secondary-side sealing
part 250 can be cooled down by the cooling body 350.
As an example, in a case where, for example, an aspect
in which the coil sealing part 50 and the primary-side
sealing part 150 are disposed to be bent by 90 degrees
with respect to each other and the coil sealing part 50
and the secondary-side sealing part 250 are disposed to
be bent by 90 degrees with respect to each other has
been employed, disposition can be performed in such a
way that the back surface of the coil sealing part 50, the
back surface of the primary-side sealing part 150, and
the back surface of the secondary-side sealing part 250
respectively abut onto three surfaces of the cooling body
350 that is made of a heat sink or the like, and there is
an advantage in which a high cooling effect can be ex-
pected.

[0064] The primary-side terminal 60 and the second-
ary-side terminal 70 do not need to be provided linearly.
For example, the primary-side terminal 60 and the sec-
ondary-side terminal 70 may be provided to be orthogo-
nal to each other in a plane direction, or may be provided
to cross each other at an angle that is different from 90
degrees in the plane direction. Fig. 17 illustrates an as-
pect in which the primary-side terminal 60 and the sec-
ondary-side terminal 70 are orthogonal to each other in
the plane direction. As described above, according to the
present embodiment, the primary-side sealing part 150
and the secondary-side sealing part 250 can be disposed
in any direction of the plane direction, and can be bent
by using the first bent part 310 and the second bent part
320.

[0065] The description of each embodiment and the
disclosure of the figures described above are merely ex-
amples for explaining the invention described in the
claims, and the invention described in the claims is not
limited by the description of the embodiment or the dis-
closure of the figures described above. In addition, the
recitation of the claims at the original application is merely
an example, and the description of the claims can be
appropriately changed based on the description of the
specification, the figures, and the like.
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Reference Signs List

[0066]

10 Primary coil
10a First coll

10b Second coil
20 Secondary caoil

50 Coil sealing part

60 Primary-side extension part

70 Secondary-side extension part

110 Primary-side electronic element

110a  Primary-side first electronic element
110b  Primary-side second electronic element
115 Primary-side connecting body

210 Secondary-side electronic element
210a  Secondary-side first electronic element
210b  Secondary-side second electronic element
215 Secondary-side connecting body

310 First bent part

320 Second bent part

350 Cooling body

Claims

1. (Basic Structure)

2,

3.

An electronic device comprising:

a primary coil;

a secondary coil disposed to face the primary
coil;

a coil sealing part sealing the primary coil and
the secondary coil and being made of sealing
resin;

a primary-side electronic element electrically
connected to the primary coil; and

a secondary-side electronic element electrically
connected to the secondary coil, wherein

the primary-side electronic element is provided
on a primary-side extension part extending from
the primary coil to an outside of the coil sealing
part, or the secondary-side electronic element
is provided on a secondary-side extension part
extending from the secondary coil to an outside
of the coil sealing part.

(Both Provided)

The electronic device according to claim 1, wherein
the primary-side electronic element is provided on
the primary-side extension part extending from the
primary coil to the outside of the coil sealing part, and
the secondary-side electronic element is provided
onthe secondary-side extension part extending from
the secondary coil to the outside of the coil sealing
part.

(Primary-Side Connecting Body)

10

15

20

25

30

35

40

45

50

55

The electronic device according to claim 1, wherein
the primary-side electronic element has a primary-
side first electronic element, a primary-side connect-
ing body provided on the primary-side first electronic
element, and a primary-side second electronic ele-
ment provided on the primary-side connecting body.

(Secondary-Side Connecting Body)

The electronic device according to claim 1, wherein
the secondary-side electronic element has a sec-
ondary-side first electronic element, a secondary-
side connecting body provided on the secondary-
side first electronic element, and a secondary-side
second electronic element provided on the second-
ary-side connecting body.

(First Coil and Second Coil)

The electronic device according to claim 1, wherein
the primary coil has a first coil and a second coil
coupled to the first coil.

(Primary Coil is Lead Frame)
The electronic device according to claim 5, wherein
the primary coil is made from a lead frame.

(First Bent Part)

The electronic device according to claim 1, wherein
the primary-side electronic element is provided on
the primary-side extension part extending from the
primary coil to the outside of the coil sealing part, and
a first bent part is provided between the coil sealing
part and the primary-side electronic element, and in
the primary-side extension part.

(Second Bent Part)

The electronic device according to claim 1, wherein
the secondary-side electronic element is provided
on the secondary-side extension part extending from
the secondary coil to the outside of the coil sealing
part,

a second bent part is provided between the coil seal-
ing part and the secondary-side electronic element,
and in the secondary-side extension part.

(Having First Bent Part and Second Bent Part, and
being able to abut on Cooling Body)

The electronic device according to claim 1, wherein
the primary-side electronic element is provided on
the primary-side extension part extending from the
primary coil to the outside of the coil sealing part, and
a first bent part is provided between the coil sealing
part and the primary-side electronic element, and in
the primary-side extension part.

the secondary-side electronic element is provided
on the secondary-side extension part extending from
the secondary coil to the outside of the coil sealing
part,

a second bent part is provided between the coil seal-
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ing part and the secondary-side electronic element,
and in the secondary-side extension part,

a primary-side sealing part sealing the primary-side
electronic element is provided,

a secondary-side sealing part sealing the second-
ary-side electronic element is provided, and

aback surface of the coil sealing part, a back surface
of the primary-side sealing part, and a back surface
of the secondary-side sealing part is able to abut
onto a cooling body.
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